Computational studies of LXR molecular interactions reveal an allosteric communication pathway.
The liver X receptor, LXRα, is an important regulator of genes involved in metabolism and inflammation. The mechanism of communication between the cofactor peptide and the ligand in the ligand-binding pocket is a crucial and often discussed issue for the nuclear receptors (NRs), but such allosteric signaling pathways are difficult to detect and the transmission mechanism remains elusive. Here, we apply the anisotropic thermal diffusion method to the LXRα with bound coactivator and ligand. We detected a possible communication pathway between the coactivator peptide and the ligand. The signal is transmitted both through the receptor backbone and side chains. A key signaling residue is the first leucine in the cofactor peptide recognition motif LXXLL, which is conserved within the NR cofactors, suggesting a general mechanism for allosteric signaling. Furthermore, we studied the LXR receptor and cofactor molecular interactions in detail using molecular dynamics simulations. The protein-protein interaction patterns in the complexes of nine different cofactor peptides and holo-LXRα were characterized, revealing the importance of the receptor-cofactor charge clamp interaction. Specific, but infrequently occurring interactions were observed toward the cofactor peptide C-terminal residues. Thus, additional specificity between LXRα and its cofactors is likely to be found in molecular interactions outside the cofactor peptide or in other biological factors.